Role of different calcium pools in the contraction of respiratory smooth muscle.
Contractions were evoked in isolated strips of rat trachea by potassium and acetylcholine (ACh) respectively. Extracellular calcium (Ca) was removed by EGTA and Ca influx was inhibited by diethylstilboestrol (DES). Contractions evoked by potassium were completely inhibited in the presence of EGTA or DES. ACh-induced contractions were rapidly abolished by EGTA whereas DES did not completely block these responses when a high concentration of ACh (10(-4) M) was used. Repeated activation by ACh in the presence of DES displayed two different phases of the contractile response; one initial brief contraction that decreased only slowly in the presence of DES, and a second phase with sustained contraction that was more readily depressed by DES. It is suggested that the smooth muscle in rat trachea is activated by Ca originating both intra- and extracellularly. As EGTA almost immediately blocked even the initial contractile response, the intracellular store is apparently located in or very close to the plasma membrane.